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ft*  |Wfnt»  of  thl*  tttK^r  wai 

1*  T>  ivnOop  a  ilaisiUy  li»xp«n«iT«  t««t  atttaod  for  dotondMag 
tho  ptnnability  and  oi^jlUArlt^  of  eoaorote* 

2«  To  invtMtigite  the  iQn.tt«ao«  of  er«dfttioa«  o«aent  oeotwi^  aad 
mtarweiasat  ratio  on  th«  perostMlit^  and  oapUlarlty  of  eooervta, 

3,   To  find  ottt»  if  thira  is  0^7,  the  r&Utioo^p  b«taw«a  thoM  tut 
pP9PortiMi« 

ii«  Tho  oapUlaritgr  and  iwiwuhlllty  of  conortto  angr  be  mttflre  of 
1^  great  eoenoaio  i^portam  in  neojr  cdaaeee  of  aUwitarea.  where  concrete 
atructMreo  aucfa  aa  mter  tanka,  grain  Mxm,  floor  iCUba*  ate,  era  aabjected  to 
MMpaie  «at«r|»  it  ia  eeooontealXy  adveatag^eoua  to  sdainiM  the  volzieralJility'  of 
the  eonerete  to  ieepege  eater      controllinr  the  «Utare  or  in  so^  othar  laor. 
For  illuotraUon,  take  the  eaae  of  a  tmter  tank,  elfht  Inchea  thiok,  with  both 
•idea  nadar  approadMiteaijr  atnoiqpfaarie  preaaure,  kmam  ttm  poanMaMlity  of 
aooweta*  K,  a^iaXa  130  x  l(rl^ln/««o|  eapiUary  potential,  h^,  eqijale  aU 
feet.  The  eaoiiBt  of  water  that  idU  paaa  throneh  ana  aqoare  foot  of  eaU  eur- 
face  in  tuenty-^our  hoora  anjr  be  eospited  aa  fcdlouai 
(J.An.A[k(^24^)],t 

•  im)  X  [ISO  ,  lO-W  (0  ♦  6  X  12)j  ,  (60  ,  60  X  2i») 

•  #00167  or.  in,  (or,  ,0271*  cc.) 

Amwm  the  wter  tank  haa  a  dianetar  of  20  f eet^  and  a  hal#t  of  10  feetj  the 
total  aorf aoe  area  idU  be 

10  V  10  •  62d.32  f^ 
total  Moisaee  in  3k  hoora  idll  be 

628,32  X  ,0(2167  •  1,05  In} 
which  ia  negligible. 


t 


For  taettMr  mm  of  th»  tUMWint  of  «  haam  having  a  floor  of  2h  t9t^  kKSoi 
36  fMt  loaci  and  8  InehM  thick,  th«  total  wirfiM  arM  will  bo 

2Ux36«2s(2U«36)xlt«  1$M  ft! 
Umb  tlM  total  amont  of  Mapagi  Mt«r  in  tamiitgr-f our  houra  will  bo 
•00167  xl,%h  •  2.21  ln»3  irfiieh  la  iia|^Eible»  alM*   Bat,  if  tho  o<morato 
naa  aada  of  loan  nix  Md  idtb  poor  iiartmma6xip$  it  sd^t  havo  a  porMaULUtgr 
K  ■  333  z  10*^  icu/aMy  (Sqm  lOaara  havo  ttda  parm«bUlty)j  than,  our  «nt«r 
tank  gltM  ahotnt  would  havo  a  daily  aaopact  of 

And  our  baaoMnt  nalla  and  floor  ^ven  abova  woold  havo  a  daily  ■aaptgo  of 

333  » 10*^^  ,  3 


Obviooaly«  tho  daily  Mipogi  baoMaa  itf^pifioant* 

nommm  or  zinrESTiaAnoi 

fmsmrmU.on  of  IpaolMn 

Slaety  3  inchM  dia«  x  6  inch  cyllndara  mro  Mdo  octne  varlooa  ooahiMtiona 
of  spadatioa,  Mtor^^ooMOt  ratio,  and  ooaont  wMrtar  ratio*   Variation  of  grada* 
tion  ineludod  aiovo  raUoa  of  0,7«  0.8  and  0,9|  tho  vatar  eaaint  fatio  variod 
f^  0*6  to  0.6  at  O^OS  intorvalai  and  tho  aoMoi  afgrojato  raUoa  mro  1/2.2$, 
V2«5,  1/2.75  and  1/3. 

TMtlMatar  toat 

iMh  3  iaah  x  6  in^  cylindv  la  mda  idth  a  hoU  of  1  Inoh  dLa«  x  h  InehM 
diliith  (Fie.  1,  Plato  1).  Khan  tMtod,  tho  hola  la  fiUod  with  Mt«r  and  pliiMtd 
Igr  a  vvbbar  atappv  at  tho  top  and  aaalod  idth  paraffin  to  aao«ro  alr^g^it 


Fig*  1,   anh— Ue  drmdac  of  easdlUritjr  t««t  Apptratoa* 
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condition*   Tube  A,  vitb  m  ity  it  Tor  the  porpose  of  adjuoting  air 

ivtamre  Mbm  vkUr  ie  bdng  filled  from  tube  3*  The  rubbor  bom,  ¥,  it  Ham 
eonneoted  after  Miter  baa  bean  HUed  and  the  9p%(Ama  ia  rea^y  for  takiof 

the  priiMlple  of  this  test  iapliea  that  the  starting  imacaraa  at  «ith«r 
end  of  the  liquid  (nercury  was  tried  first*  then  gasoline  naa  used)  in  the 
ti-tube  are  both  ataaspharie*  A«  cMqsHlarity  developa»  water  la  abaatbed 
the  eonorete  and  a  preaacore  differwoce  devoid  at  the  D«tQbe*  Tba  diff edrenee 
of  presaure  is  then  referred  to  aa  tiM  oapiUaxy  potential  of  the  concrete,  h^, 

the  resBlts  indicate  that  tMe  test  nethed  fails  to  MMsure  the  capillary 
paWtttial  of  the  qpectnsnsi   It  ia  believed  that  an  absolutely  air-tight  oon- 
ditioR  MB  practieally  not  obtained*        air  leaka^  idg^t  have  occurred  at  ih9 
conneetim  betwetti  rubber  boaa  and  slaaa  tube,  or  at  the  contact  surAuM  lietiisan 
paraffin  and  concrete.   Cm  spedwan*  Ho*  3d*  indicated  a  preaaure  difference 
of  about  16^  itK&m  ballot  of  aater  pr«tMinra»  yhich,  according  to  the  writer* a 
e99lanftti(m*  is  the  (»pillary  pot«itial  of  that  8p9Gima, 

Elaetric  CtNn^tivity  Ketbod 

An  atteiqyt  waa  nade  to  det-nlBe  fjapfllarity  of  concrete  by  ttw  waa  of  4m 
alaetrie  circuit*   He*  2  aitows  the  enmral  arranceoient*   A  3  inehee  dia.  x 
9  inehas  concrete  cylinder  waa  east  in  a  ata^  pipe  with  tfarea  paira  of  eoppar 
wires  ealbaded  at  points  1-^  inches*  hi  inchea*  and  7i  inches  Aran  the  botton 
vaapeetively*  At  the  end  points  of  each  pair  of  wires*  the  distance  between 
then  waa  leea  than  1/8  Inch  so  that  whan  aaplllary  water  reachee  the  level 
where  a  pair  of  wire  are  aabaded*  aore  eleetric  eon^ctivity  aay  be  axpaeted* 
At  starUng*  the  eneaeed  cylinder  is  put  into  a  pan  flUad  with  water  to  |  inoh 
depth*  The  flrat  pair  of  wiraa  are  then  connected  to  dry  cells  to  fora  a  cir« 
cttit  (Fir*  2*  PUte  I)*  An  ampere  neter*  aanaiUve  to  one  nicro-az^iere*  is  put 
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Table  1.   T«i8lonet«r  t«st  record 


t  t  t  t 

I     nnMNRzre      t  t  £qulv«l«Rt  vater  t 


t  r^uratlon 

t   Pr«tf«ure  Head 

2 

80^ 

5.1» 

1IMNM0X 

5 

1.5 

30 

20.2 

• 

U 

0.3 

6$ 

lul 

• 

26 

0.6 

36 

8.x 

■ 

2» 

32 

5.9 

1.0 

70 
60 

i».3 
♦7 

Gaaoline 
• 

35 

6.0 

IS 

k.k 

• 

38 

57.7 

93 

Ll.9 

• 

Ik 

2.0 

US 

■ 

53 

1.0 

•7 

• 

62 

1.3 

n 

.9 

• 

66 

0 

0 

• 

86 

8.5 

6.2 

• 

.726) 


in  the  drouit  to  Mftsure  the  currmt  vbm  oapilXary  noiaturt  reachea  the  idraa. 

BjMMltai  10  Indioation  of  aiqr  current  waa  raeordM  long  after  the  csi^dl* 
lary  riae  waa  complatad.   The  tgmiam  «aa  even  aoaked  in  water  fl»r  three  dajra^ 
yet  atill  thwe  mm  no  lndicatl<m  of  any  current  paaaing  throttie^  the  dreult. 
The  hLs^st  voltage  tried  iiaa  HO  volta  trtm  an  A.C,  aotaree.   Ho  otho*  fault  of 
tha  technical  device  could  be  dateeted  except  that  it  ia  believed  the  conduc- 
tivity of  a  aaturated  concrete  ia  so  low  that  it  ml^t  need  conaiderably  hi^ 
voltage  to  produce  a  aaaaurable  corrent  paaaing  frora  <me  idre  to  the  other. 


t 


EiFUiurioir  or  fute  ii 

rig.  1«   Prrtlrtnary  pcurmftblLlty-KMiiillultjr  t«at  ftpparatna. 
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POTMhll  Ity-CaplUarity  T«tt 

Th«  appttrfttus  conaista  of  *  IxniMntal  apeoimen  cMt  in  a  steel  pipe«  a 
bTMM  tube  or  auitable  length,  and  a  teratta  (Fig*  X,  Plata  n).    Since  for  a 
given  eooeratay  tte  aapAllary  potantialj»  h^,  is  a  o<motant»  the  principle  of 
tidf  taat  can  be  ai^pliXied  to  the  foUowing  e^praaaiooi 

V  ■  V|,n  •  ki 

nhara  A  •  eroaa  Motional  area  of  the  opeeiMB 

Q  •  aaoimt  of  water  paaaing  through  the  gpeoimn 

hg  •  pireasure  head 

V  •  auperficial  velocitj^ 

\  ■  Velocity  of  MMpaga  wttar 

k  «  hydroatatic  peraealdlitsr 

n  •  poroeity  of  concrete 
*  capillary  potential 
In  the  above  axpresaionf      and  k  are  the  only  two  unknoims.   The  oilier 
alenants  can  be  neasured  or  obeerved*   Gy  running  the  test  for  two  different 
praaaure  haada^  m  have  two  eimltaneoua  eqtiationa»  tMchy  vhan  adfd  to* 
gather,  will  jleld  the  uidaaowna  wa  desire. 

liM  principle  of  thia  test  ia  baidoally  ainple  and  advantageous,  baeaaaa 
it  la  a  ooabination  of  two  teats.   Once  the  qpae^bMn  ia  read^  for  test,  all  wa 
have  to  do  is  Jiist  to  take  records  of  the  amotmt  of  iMter  passing  through  the 
^>eein8n  at  different  praaaare  heads.   However,  there  axistad  aoM  aabetantial 
diffLoulties  that  wwre  hard  to  be  overooae.   It  waa  found  that  air  buk^ea 
alwaya  aooumilated  on  the  wall  of  the  slander  tube,  and  viam  the  roon  teaqjara- 
t«ire  ohmges,  the  bulges  mpand  or  c<mtraot  to  ao  great  an  extent  that  it 
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momOa  tbt  nomt  of  wicr  pualng  throni^  th«  &ptci»m  in  2h  hours* 

Table  2.    PirMtKbillty^captUarlty  tast  d*U  

•  I  *         «  «  /  » 

yr«g«ur«  hod  >     Diamtioo   t   Q  (o»c«)    t     q       '^atn.)  t  Ri^^rka 


1,535  "in- 

.95 

•62  X  10 

-3 

1,038 

2.1jO 

2.2  xlO 

-3 

Itlifilt 

3.i40 

2*29  X  10 

•3 

afil 

2*00 

7^66  X  10 

-3 

6I*8« 

2,577 

22,1 

8,60  X  10 

-3 

SiaM         q  •  k  ^  (h^  ♦  h^} 

for  a  givw)  apMlMB,  A,  L,  K,  and  hg  ar«  fixad  quanUUaa,  tharafora,  q  aaat 
ba  praporUonal  to        Tha  ineonalatanejr  of  the  obsanrad  data  lad  to  tha 
Hmwwn  of  air  buhiaaa  aaanulatad  on  tha  wOl  of  tha  alandar  tuba*  Efforta 
iwra  NAdfai  to  eliniaat«  the  tuba  oonnaeticm  for  gaiaiag  praasura  haad*  Com* 
praaaatf  air  «aa  introduead  to  taka  tha  fOaea  of  alavaUon  haad,   Tha  ii^rovad 
•at-«p  ia  ahonn  in  Fig.  2,  flata  II, 

tba  parforaanea  of  thia  taat  ia  principally  tha  aana  aa  baf«ra  aaeapt  that 
<w^pwi»— J  •ir  is  introduoad.   At  atarUng,  watar  ia  fiUad  to  tha  larel  of  tha 
<Aack  Talve,   Than  tha  valva  ia  abut  and  aoivraaaad  air  ia  forcad  into  tha 
ehaok         until  tha  praaasra  ftfa  rmdt  tha  daairad  sMraaaora,  pj^.   Aftar  a 
cartain  time  interval,  aa  ^a  praaaora  dropa  dowa  to  P2,  it  indieataa  that 
aona  aaount  of  watar  nuat  have  paasad  throuj^  the  apMiMQ,   To  aaaacra  tha 
aaoont  of  watar,  releaaa  tha  residual  air  pgaawia  firatf  than  opan  tha  valva 
to  rafUl  natar  to  tha  check  valve  level,   Tha  aaount  of  wtar  needed  for  re. 
flUing  ia  the  quantity  that  haa  paaaad  through  the  ipaoiMn  durlaf  that  time 
interval. 


n 


Test  data I 

WiterUl  QMdi  emmUmmcfmU  ratio  -  1/6$  •  lA.S?  (6  0a./»Mk) 
siwre  ratio  •  0,7|  A  •  19.7  ai?|  I.  •  J*  cn. 


Tablo  3,   Pcr»cabillty«eiylllarlty  test 


ZqIUaI 
Prvmraro 

t  Fiaal 
t  PrvMRird 

J  a 
1  ProMura  s 

(sta.)  1 

Q(o.e.) 

*             t  R«aMUtic« 

9.Q#/in? 

6.5#/ln? 

17 

6.3 

.370 

U.0 

k.9 

8.0 

10 

lul 

lii.O 

w*w 

If  i 

•3o6 

1*0 

3.9 

4.0 

•166 

xu.o 

5*0 

9.5 

15 

5.5 

.367 

ll.O 

$•0 

9.5 

U 

5.6 

•y^ 

llt.O 

li.O 

9.0 

•0 

5.8 

•i9 

12.0 

6«0 

9.0 

20 

3.2 

.32 

13.2 

7.7 

10.5 

U 

12.3 

1.12 

Tbe  saM  tMt  wm  applied  on  anothop  spaeiMn  idth  the  rollowLng  tpadfiL* 
catlooi   oeaent-acsreflite  raUo  •  l»3f  «ater-<w«it  raUo  •  0.65,  and  oieva 
ratio  •  0.7|  A  •  13.2  a^j  L  •  5  en. 
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Initial 

1  Fiaal 

i  PWMwm'ft 

1  t 
t  Trwrna^  t 

1 

Cuntioo  1 
(fldn.)  t 

1 

Q(e,o.)t 

m3 

7.7 

7.37x10"'^ 

114.5 

12.9 

13.7 

lliO 

1.1 

7.85xlO*^ 

li(.0 

6.0 

10,0 

ao 

3.0 

* 

II4.3  xlO 

3ii.3 

6.0 

10.2 

lOli 

2.6 

26,9  tlO"-' 

1U.0 

?•! 

10*6 

76 

2.1 

31,6  jdO^ 

6*5 

5.0 

5.8 

30O 

1.2 

U.0  lao 

1U,5 

6.3 

10.1» 

1126 

2.2 

i.95aao*^ 

l2iJ4 

12.2 

13.3 

32U 

6.8 

a.o  lao*^ 

15.1 

9.0 

12.2 

1007 

2.1 

2.08jao*^ 

since  pomeftbillty  Is  dafliwd      that  property  of  «  afttmrlal  i^dx  jwralta 
PMsaev  of  a  liquid  cnr  a  gM  through  Its  por«8»  ths  panaaatdlltjr  of  conerets 
to  mter  oay  occur  In  thr««  «aysi   1)  m  a  satoratAd  or  hydrostatic  parasa 
hllit^y  whara  vAUr  pawwa  a«  a  Hqtddi  2)  as  a  impovr  parasabillty,  ^«r«  th« 
mUp  passaa  as  a  gasf  and  3)  as  an  unsatmntad  pamisablllty,  iihara  vatar 
•ntart  as  a  liqold  by  eapUlarltjr  and  leairas  as  a  gas  bgr  av^poraUon.  Raawt 
studies  on  the  psmaatdUtjr  of  Portland  eanant  pasta,  alon^  idt^  other  infbnai* 
tloa,  hav»  helped  to  IdenUfy  tha  •ulttaate  particles"  ajainst  which  hydraulic 
forces  Inalda  the  concrete  ean  develop,   ^th  theae  particles  IdenUfiad  sad 
llialy  wattable  area  Masured,  the  order  of  Mgnitude  of  the  area  factor  tor 
OORvntlnit  !xrdro0tatle  up  lift  forees  within  c(«Ktrete  dam  could  be  establiahed. 
tet  tha  reUtionahip  of  the  pameabllity  of  the  paste  to  that  of  concrete  as  a 


iihol«  is  atlll  uBknovn*   Th«  pMt«  of  eoaorvt*  is  but  s  eonUnuons  body  snrdop* 
Ing  sod  i  sola  tine  the  individual  aggrsgsta  psrticlaa,   Th«  ov«r-all  ptrMSfaility 
is  «  function  of  th«  pMts  psrassliility  and  the  relstivs  funotion  of  ths  tm, 
fXmvB  and  eraoks  of  eoncrots  also  pday  a  part.   Resaarch  mrks  on  concr«ta 
panMstAlity  find  little  ganaraliaad  rasult  baoausa  it  dapands  upon  ao  nany 
factors. 

Xnforaation  obtained  throu^  siapla  taats  in  the  stttdy  of  tfea  eapillarity 
of  cfmerata  indioataa  that  capillaxy  aavaMnt  of  aatar  throu^  eoncrata  My  ba 
of  a  graatar  aacnitMda  than  Uiat  of  fraa  Uqidda  at  ordinary  hMda  (laaa  than 
10  f aat)  I  it  is  shoim  that  for  that  raaaoa  parwaaMllty  taats  which  oparata  at 
aaeh  haads  naaaora  aostly  capillarity.   Thus  low-haad  tests  my  edwv  eoncrata 
containing  natar  repellent  mtarlsls  to  be  aore  resistant  to  capillarity  than 
standard  Portland  craents  beeattsa  their  surfaee  tendon  ebaraeteristica  have 
bean  altered.   Such  teste  do  not  neeeaaartly  aoasure  the  ability  of  these  ooa» 
cretes  to  resist  the  passage  of  liquid  nater* 

Iftat  Urn  witer  has  done  here  still  presants  a  irague  piotora  of  thMW  tea 
properties  of  concrete*  frm 

it  is  expected  that  q  is  proportional  to  h^|  or  if  plotted  on  a  rectsngolar 
co-ordinatea»  the  straiebt  line  vanis^s  at  the  abaoisaa  of  q  (as  Fig.  1, 
Flata  III).   In  other  words,  when  p  is  aqtial  to  Mro«  vater  still  can  paaa 
throu^i  the  concrete  by  eafKlllary  potential.   l?nfox*tunately  the  points  plotted 
according  to  the  preeent  data  are  scattwred  rather  than  fondsg  a  straight 
Una  (as  Figs.  2,  3,  U»  PUte  IXI)« 


mhkHknm  or  pute  m 


Fig,  1     AMunpUvc  reUtlonsblp  botwMn  pnmw  bMd,  p»  and 
unit  ■•■pagt  mter,  q. 

fl«N  2«  3»  I  Dftta  fxoa  p«nMabiUty-c«pttlUslt7  tMt  ahcwt 
MTAtic  rvUtioothlp  betwM&  pressure  hMd^  p» 
and  unit  ssspags  mXw,  q« 
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OOHCLOSIOni 

fim  teohnloftl  difficulty  in  the  first  tMt,  i.e.,  the  teneioneter  teat, 
i»  to  Mdntaln  a  hi|^  degree  of  aiivti^it  condition  at  the  oontaot  betMMB 
glAM  tid>e  end  rubber  hete  end  at  the  contact  surface  between  rubber  i^pper 
and  the  concrete.   It  ie  also  poeaiUe  that  slgnifLoant  qoantitiee  of  air 
p>eied  through  the  wall  of  the  rubber  tube.   Howeirer,  the  preaent  data  indicate 
that  there  eadete  a  elgnifioant  capillary  potential  in  eonerete.   The  iaeon- 
eletancy  due  to  technical  flawa  aakee  the  preeent  data  queatimable.  Further 
efforts  need  to  be  devoted  to  obtain  confomable  results 

In  tlM  pewwebllity-capillarity  test,  owing  to  the  fact  that  pressurised 
wter  abeorbe  aore  air,  idMm  water  is  passing  the  speeleen,  preesure  betag 
releaeed,  air  bubbles  aey  aeouaulate  in  ttm  voids  of  the  concrete. 

The  penMafaLllty-capillarity  test  has  the  following  adrantageet 

a.  It  detendnes  two  proptt^es  in  OM  teet. 

b.  Tbe  epeeiaen  is  cast  in  1^  steel  ease  so  that  a  perfect  oontaot 
betwesp  cooorete  and  the  case  can  be  seeured}  while  in  the  con- 
veatiensl  peraeability  test,  the  ^leeinen  is  ela^ped  betwe« 
gaskets  and  the  effective  area  of  flow  of  water  through  the  cross 
section  (Fig.  1,  Plate  IV)  is  uncertain. 

0.   The  apparatus  can  be  oonstruoted  principally  of  standard  pipe 
fittings  and  accessaries  i^lch  are  easily  obtalnaU.e  and  aoderate 
in  00  at. 

Por  an  i^iroved  apparatus,  it  is  suggested  that  an  air  reservoir  be  in* 
etalled,  of  a  else  eofficient  to  oaintain  a  practically  ccmetant  pressure,  eo 
as  to  ellKLnate  errors  due  to  continuously  changing  pressure.   It  is  also 
fooested  that  a  U.tube  filled  with  mercury  be  Installed  between  the  preesore 
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BCPLAIIITIOM  OF  PUT£  ZV 


Fig.  1  3oh«Mtio  drmdof  of  omvanticmal  ptamwiwitr  ilKndJif 
CMm  of  uneortcLnV  of  offootLtw  (uroa  of  flow-path 


Pig.  2  3eh4Bnatlo  drawinf  of  •uggootodl  p«nwatdlit7<-oaplllarl  ty 
appftrtttus. 
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0^  md  th«  vpMlMn  (Fig,  2«  Fl*t«  If)  to  &a  to  ^Uidmt*  abmrption  of  «ir 
by  the  «nt«r  «hloh  oauMs  air  bubbles  to  ftcommilate  in  the  ^pecdMn* 

OidBg  to  «d»tlDf  t«BtaU«X  n««»  th«  |)ree«ftt  d»t*  are  ^ 
•dbifisw*  Howwir,  the  writer  hM  gtmt  eonfldenee  In  ite  eventual  wtsani 
flilffliiMw  0t  the  llidted  tlM  a-vallatle  that  eould  be  devoted  to  the  devidop* 
wmt  of  thle  test,  the  wAUtt  U  ocppaJled  to  leave  to  the  future  efforts  to 
parft«t  the  apparattts* 


Th«  «rlt«r  tdtte*  to  «qxr»9s  hit  eratltud*  to  hia  adviaor,  Protmmar 
Harold  H,  MmfHTf  iriioM  valuable  guida  and  nigeMtion  a«  mil  aa  «boaa  «fv«r* 
aora  anUmaUatio  halp  aada  tha  davotion  to  thia  paper  aaterlallaad* 


1 


1)  CdlUtr,  I.  L. 

Cciendnttion  of  pwrnaMU^  of  canorvtm,  Proe.  An,  Soe,  T«atine 
mt«l«l  Vol.  2%  19^« 

2)  C^«iUad,  L.  £.  and  J.  C,  IlayM 

Poroaltjr  of  hardtDod  Portland  c«m«nt  pMto»  BUllaitin  689  Portland  C«Mnt 
AMOOiationt  Mardi  19$^, 

3)  l>tsui^,  w.  H. 

Hotbods  for  BMAorinf  tho  paaaage  of  watar  throa^  canorot^f  Proc«  Aau 
300*  Tontine  KatorUl,  Vol.  39,  1939,  pp.  966. 

U)   Powr«»  T.  C,  L,  E.  Copoland,  J.  C.  iiayos,  and  H.  K«  Ma«u 

Piormability  of  Portland  canMnt  paato,  Bulletin  53»  Portland  Conaot  Amo* 
eiaticm,  April,  1905. 

5)  Powara,  T.  C.  and  T.  L.  BroMnyard 

Studloo  of  tho  phyidoal  propnrtios  of  hardonod  Portland  MMHk  pMtot 
Bkillotin  2t»  Portland  Cmmat  AModntion,  March,  1918. 

6)  Vilty,  Goorgo,  and  Coulaoa,  C. 

A  alnplo  teat  for  water  peraeaMlity  of  omcrete.  Journal  Aa«  Conerete 
Inn.,  Vol.  9  (1),  1937,  pp.  65-75« 


j 


1 


A  SIMPLE  METHOD  OF  TEST  FOR  DETERMINING 
THE  PEBME/LBIUTY  AND  GAPILLARITI  OF  CONCRETE 


by 

lAH-TDNG  Cmi 

B.  S,,  NaUonal  Taiwan  University,  Taipei,  Taiwan,  China,  195U 


AN  ABSTRACT  OF  A  THESIS 

submitted  in  partial  fulfilliBent  of  the 
requirements  for  the  degree 
MASTER  OF  SCIEWCE 
Department  of  Civil  Engineering 


KANSAS  STATE  COLLECT 
OF  ACmCULTURE  AND  APPLIED  SCIENCE 


1959 


X 


Where  concrete  structures  such  as  vater  tanks,  grain  bins,  floor  slabs, 
etc.  are  subjected  to  seepage  water.  It  is  economically  advantageous  to  ndninize 
the  vulnerability  of  the  concrete  to  seepage  water  by  controlling  the  laixture 
or  in  some  other  way.    The  ptirpose  of  this  study  was  to  establish  a  simple, 
inexpensive  test  method  for  determining  the  permeability  and  capillarity  of 
concrete  as  well  as  the  relationship  between  these  two  properties. 

Three  methods  of  test  were  tried.  Technical  difficulties  were  encountered 
and  finally  a  aLiiQ>le  satisfactory  apparatus  is  suggested  for  further  interest. 

Much  tine  was  spent  in  inqjroving  the  apparatus,  and  the  test  data  obtained 
are  not  sufficient  to  show  any  definite  relationship  between  the  two  proper- 
ties under  research.    Failures  due  to  the  technical  flaws  are  discussed  and 
the  writer  comes  to  the  conclusions  that  a  single  method  of  test  is  believed 
to  have  been  obtained  because  l^e  suggested  apparatus  has  the  following  three 
advantages! 

a)  It  determines  two  propeirtles  in  one  test. 

b)  The  specimen  is  cast  in  the  steel  case  so  that  a  perfect  contact 
between  concrete  and  the  case  can  be  secxiredj  vhilB  in  the  conventional 
permeability  test,  the  specimen  is  claB5>ed  between  gaskets  and  the 
effective  area  of  flow  of  water  through  the  cross  section  is  vmcertain, 

c)  The  apparatus  can  be  constructed  principally  of  standard  pipe  fittings 
and  accessaries  which  are  easily  obtainable  and  moderate  in  cost. 


